The cleavage efficiency of the human immunoglobulin heavy chain VH elements by the RAG complex: implications for the immune repertoire.
The human immunoglobulin heavy chain locus contains 39 functional human V(H) elements. All 39 V(H) elements (with their adjacent heptamer/nonamer signal) were tested for site-specific cleavage with purified human core RAG1 and RAG2, and HMG1 proteins in a 12/23-coupled cleavage reaction. Both nicking and hairpin formation were measured. The individual V(H) cleavage efficiencies vary over nearly a 30-fold range. These measurements will be useful in considering the factors affecting the generation of the immunoglobulin and T-cell receptor repertoires in the adult humans. Interestingly, when these cleavage efficiencies are summed for each of the V(H) families, the six V(H) family efficiencies correspond closely to the observed profile of unselected V(H) family usage in the peripheral B cells of normal adult humans. This correspondence raises the possibility that the dominant factor determining V(H) element utilization within the 1-megabase human genomic V(H) array is simply the individual RAG cleavage efficiencies.